It has become common practice for retailers to personalize direct marketing efforts based on customer transaction histories as a tactic to increase sales. Targeted email offers featuring products in the same category as a customer's previous purchases generate higher purchase rates. However, a targeted offer emphasizing familiar products could result in curtailed search for unadvertised products, as a closely matched offer weakens a customer's incentives to search beyond the targeted items. In a field experiment using email offers sent by an online wine retailer, targeted offers resulted in decreased search activity on the retailer's website. This effect is driven by a lower rate of search by customers who visit the site, rather than a lower incidence of search. There are several ways this could potentially hurt retailers and consumers, such as reduced cross-selling and fewer opportunities for customers to explore new products.
Introduction
Are customers more inclined or less inclined to search for alternatives when you offer them the opportunity to purchase products similar to those they have bought in the past? In the crowded online marketplace, sellers find themselves competing to get noticed. A targeted appeal that is aligned with a customer's revealed interests may help attract customers' attention. However, a targeted offer emphasizing products from a familiar category could also result in curtailed search for unadvertised products. By lowering the continuation value of search, a closely matched offer could weaken a customer's incentives to search beyond the targeted items. In this study, a field experiment using email offers sent by an online wine retailer showed that targeted offers resulted in less search activity on the retailer's website.
The ability for consumers to search through vast amounts of information has become a defining characteristic of electronic commerce. The presence of many specialized retailers has provided better access to a wide range of niche products, necessitating tools to help manage the time and effort of search (Brynjolfsson, Hu, and Smith 2003) . Alongside these developments, retailers have adopted various forms of personalized marketing, which make use of the information collected about customers to optimize communications. As part of this trend, targeted promotions can help customers find interesting products with less effort. These changes are naturally complementary: consumers have unprecedented access to information, while marketers are increasingly able to predict what information consumers will find useful, and deliver that to them. This article explores the intersection between these two forces in online marketing.
Consider how a group of customers might respond to a targeted offer for a product from the same category they have purchased in before. Compared to an offer for a product in an adjacent category, they will tend to place a higher valuation on the targeted offer. However, once informed of a highly valued option, customers have lowered incentives to search for additional information. In this case, the main source of information shifts from active customer search to the targeted advertising channel. While targeted offers can reduce customers search effort, the information acquired through these two avenues may not be equivalent. In particular, a targeted offer designed to maximize direct sales may lead customers to stop searching before evaluating options with high uncertainty. There are several ways this could potentially hurt retailers and consumers, such as reduced cross-selling and fewer opportunities for customers to explore new products; changes in customer search activity could even affect market outcomes like the intensity of price competition.
This article uses a field experiment to estimate the causal effects of targeting on search. An online wine retailer sent emails offering wine that varied in whether it matched a customer's purchase histories. The results show that sending targeted offers generated higher rates of evaluation and purchase of the advertised product. However, detailed web browsing data showed that the targeted offers also resulted in less customer search activity for other products on the retailer's website. In a non-experimental setting, an active customer that is an attractive target for online marketers may also have a high propensity to search, creating a spurious positive association between targeting and search activity. The use of a randomize experiment helps avoid this potential selection bias.
The findings from the field experiment contribute to our understanding of online customer search behavior. The effect of the Internet on customers' ability to search has been a recurring topic in the literature. Search tools have been found to improve efficiency, creating value by saving time and effort for customers searching for information (Häubl and Trifts 2000) . Tam and Ho (2006) found that personalized web content (song recommendations) resulted in reduced search activity on an MP3 download site. Dellaert and Häubl (2012) found that recommendations in the form of rank-ordered lists shift a customer's focus from search to the evaluation of the alternatives already inspected. This study shows that targeted advertising used to increase sales can also reduce customers' inclination to search.
This article also adds to our understanding of targeting's unintended effects. In prior research, privacy concerns have been found to produce negative reactions when targeted ads become obtrusive (Goldfarb and Tucker 2011) , or when personal information is conspicuously used by unfamiliar organizations (Wattal, Telang, Mukhopadhyay, and Boatwright 2012) . Targeting could affect the intensity of competition due to lessened differentiation, as competing firms, each motivated by the prospect of best serving every customer, end up providing similarly personalized offerings to any given customer (Zhang 2011) . Although the literature on informative advertising has traditionally treated customer search as a first-order concern (Stigler 1961) , the interaction of targeting and search has been largely overlooked.
Hypothesis Development

How Targeting Affects Search
The literature on informative advertising has highlighted the importance of the interaction between advertising and search behavior. For example, Stigler (1961) proposes that the role of advertising is to reduce the cost of search, by informing customers of where they can search.
More recent research on targeted advertising has not addressed how targeting affects this relationship. In order to focus on strategic effects, the consumer side is typically simplified by assuming passive consumers who do not search on their own (e.g. Iyer, Soberman, and VillasBoas 2005) . The following section develops hypotheses on how targeting affects customers with the ability to search.
In many cases, advertising and search have been thought to act as substitutes in providing information to consumers. For example, Butters (1977) models advertising and search such that either can provide consumers with pricing information; only customers who do not receive ads will search. Robert and Stahl (1993) studied a similar case, where customers also follow an optimal sequential search process. In such cases, a higher volume of advertising results in decreased search, because either source can provide the same information. Advertising and search should be more likely to act as substitutes when the type of information transmitted in the ads is the type of information customers would otherwise have to find on their own, such as product availability, quality, and pricing. However, in Robert and Stahl (1993) , ads do not discriminate between recipients, having an equal probability of reaching any given consumer.
The central claim of this article is that targeted advertising, when designed to increase immediate sales, amplifies this substitution effect by reducing the marginal value of information more severely than a similar non-targeted ad. Suppose a consumer is at the start of a sequential search process, and targeting operates as follows: when a seller sends a targeted ad, the product offered, on average, evaluates higher than products featured in a non-targeted ad. By providing a higher-valued option, a targeted offer makes it harder to find something more interesting, lowering the continuation value of search at each step of the process. It is not necessary for the offer to affect the customer's beliefs about other products; a known high value option simply makes it less likely that the potential gain from further search will cover the evaluation costs (this feature of optimal search is shown by Weitzman 1979) . Consequently, targeted offers, relative to non-targeted offers, should result in shorter search sequences. The field experiment empirically tests this effect.
Alternative Mechanisms
The roles of targeted advertising and search in informing consumers offer some potential for complementarities. A targeted offer aimed at increasing sales should have the intermediate effect of attracting customers' attention, potentially generating increased search if customers go on to evaluate alternatives. Furthermore, a closely matching offer may increase a customer's expectations that the retailer has other items they are interested in. This intuition has long held appeal for retailers and researchers alike; consider the following, from Nelson (1970) :
A response to an advertisement need not involve the purchase of the good advertised. If the consumer likes what he sees in an advertisement for a search good, he will make sure that he searches that brand; but nearby brands, whether they were advertised or not, will usually be searched too. The consumer will then buy the best of the set he has examined.
Through such a mechanism, providing more relevant information will increase customer search by encouraging customers to search at all. In offline settings, high fixed costs to search (i.e. the cost of making a trip to the store) would naturally generate such complementarities. In online settings, such as in the experiment reported here, the fixed costs of search (clicking through) are low in comparison; however, the high fixed costs of shipping for some products could increase incentives to search, as customers would prefer to purchase multiple items together..
As implied above, customers may also adjust their expectations based on the seller's actions.
If customers make inferences about the returns to search on the basis of the offer they receive, it could affect their likelihood of initiating search in the first place. For example, Anderson and Renault (2006) analyze how advertising quality information that is too precise can potentially preempt search. As consumers who shop at online retailers have become accustomed to receiving a large volume of marketing communications (the cooperating retailer alone contacts most customers at least once per week), they may develop the ability to assess offers and make inferences based on limited information.
According to an inference account, customers make the decision to initiate search (i.e. visiting the retailers website) based on revised expectations about the available products and prices they will find once they begin searching. To illustrate, consider a customer who infers that a specific advertised product (Product A) is the best deal within a category of products carried by a seller. Otherwise, if there were a better deal (Product B), the seller could increase direct sales by offering Product B instead. Thus, if Product A (offered in a targeted ad) is a close match with a customer's typical purchases, yet not enough to induce a purchase, the customer lowers their expectations of doing better by searching for alternatives. In contrast, an offer for a product in an adjacent category may inform customers about the general quality and price range of the seller's current offerings without preempting search.
A common feature of these alternative mechanisms is that they should tend to take effect when the advertising is viewed, before customers decide whether to initiate search. The field experiment provides a limited opportunity to investigate the presence of these alternative mechanisms by separately examining the effect of targeting on both the initiation and rate of search.
Field Experiment
Experimental Setting
This section describes a field experiment that was conducted with the cooperation of an online wine retailer. The retail wine market is an appropriate setting for the experiment, and has previously been used to study customer search (Lynch Jr. and Ariely 2000) . Most wine retailers carry a wide assortment of products, which are differentiated across many attributes. The cooperating retailer carries thousands of distinct products, across numerous styles. As a result, customer search is a nontrivial task, especially for high end wines where consumer involvement is high (Beatty and Smith 1987) . The cooperating firm is a large retailer with a substantial online presence. Due to the complexity faced by customers of having to choose from so many products, the retailer relies heavily on email marketing to drive website traffic and sales. While they receive feedback in the form of click-through and sales, the marketers were unaware of how their targeting activities might affect other customer behaviors, such as browsing the rest of the website.
The retailer's customers vary considerably in their purchasing patterns. For the purposes of designing the experiment, 12-month purchase histories were available for 5, 533 customers in three product categories of interest: US, French, and Italian red wines. Preliminary inspection reveals a skewed distribution of dollar amounts spent by each customer, with the top 20% of customers accounting for 70% of sales (in a sample that was left-censored for the purposes of selecting more responsive prospects for the test offer; the distribution is depicted in Figure 1 ). There is also large variation in average prices paid (the sample was right-censored to exclude customers who mainly purchase very expensive products). The retailer noted that the majority of transactions are for full case quantities, due to shipping and storage costs. In addition, the majority of transactions consist of a single product. The retailer agreed that the economies from shipping and storing full cases sometimes represents an opportunity for cross-selling, which sometimes occurs through personal communication, but is rarely the objective of targeted communications. There may be no name in Bordeaux that better evokes the style, majesty and power of Pauillac than that famed tower on the Gironde, Chateau Latour. This legendary cabernet is among the most long lived of wines in the world. The Grand Vin today is far out of reach for most human beings, but happily, they make an incredible entry level bottle from young vines that don't go into the top two bottlings, aptly named "Pauillac." It offers wine lovers that don't travel to Davos each year an opportunity to enjoy the style and terroir of Chateau Latour without sacrificing a mortgage payment.
For years this opportunity was largely limited to the great restaurants of France, with the U.S. receiving essentially none of the wine. We are thrilled that Latour has now brought a bit of Pauillac to the U.S., and we are happy to offer a limited amount to our customers. Each offer will tend to highlight a specific product or producer. An example of the style of email typically used by the retailer (taken from a competitor to maintain the retailer's anonymity)
is shown in Figure 2 . The email subject line will usually highlight the region, appellation, or varietal, along the lines of, "Legendary Vintage from Pauillac for under $100!" The body of the email will have informative content on the history of the product or producer, tasting notes, critic scores, a photo of the product, and usually also contains a persuasive message (often citing scarcity, or drawing comparisons to the same producer's more expensive products).
Description of the Data
Web server log data from associated website sessions were used to evaluate the effect of email offers on browsing behavior. The data includes detailed web browsing data linked to specific individuals, along with their purchasing profiles and transactions occurring during the observation period. This link is inferred through email web beacon, IP address, and timing, so it does not require that a session originates from an email click-through (they could read the email and visit the site by typing the website address, using a search engine, or using a bookmark). The server requests were parsed to generate several variables describing user activity, which are listed in Table 1 . Placed an order through the website Server logs were available for 17 days prior to the experiment, which help provide a sense of typical visitor behavior at the site. Summary statistics for some of the measures of interest are provided for a sample of normal website activity during the period prior to the experiment (see Table 2 ). The averages provided are at the session level, where a session must include some website activity (so a series of requests generated by emails only is not considered a session). A
session is assumed to have ended after 30 minutes of inactivity. The average session consisted of 6.6 page views. A large proportion of traffic on the site is driven by email marketing, as 20.6% of the visitors opened an email from the retailer during their session, and sessions averaged 0.36 email views. We also find that 2.7% of visitors use the website's shopping cart, an indication that they are considering certain products, with 0.85% of sessions including a purchase.
The subsequent analysis will focus on two key measures of website activity. The first is "Feature Views," which is the subset of page views for email offer landing pages. These offer pages are also available to website visitors who did not necessarily receive the offer by email (note that the test offers were not made available through the website, to maintain separation of the experimental conditions). The experimental analysis will specifically track feature views for the experimental offers. The second key measure is "Browse/ Search Views," which is the subset of page views that includes browsing the selection of products, viewing search results, and viewing product pages. Around 18% of visitors had the majority of their page views classified as search. For the experimental analysis, this measure captures the customer's active search for unadvertised products. Page views not attributed to feature or browse/search information include a wine auction section of the site, the shopping cart and account management pages, company information, and the home page.
Experimental Design
To investigate the causal effects of targeting, an experiment was conducted with the following sequence of events: (1) a targeting procedure was performed on the retailer's customer database,
(2) a randomized intervention in the form of an email offer was sent to customers, and (3) subsequent purchasing and browsing behavior were electronically recorded. A test group of customers was randomly assigned to receive an email offer that they would have received under the retailer's typical targeting policies ('targeted') or that they would ordinarily not have been selected to receive ('non-targeted'). A control group that would not have been selected to receive either offer was also randomly assigned to receive the offers, to account for potential differences between the offers other than the degree of match with the test sample. The effect of targeting on outcomes of interest will be estimated as a difference-in-differences (targeted minus non-targeted, for the test group minus the control group). The design is summarized in Table 3 . Each customer in the field experiment was randomly selected to receive an offer featuring either a US wine from the Napa Valley region (US) or a French wine from the Bordeaux region (FR). Both offers featured red wine of related varietals (Cabernet Sauvignon blends), of similar quality, in the $30-$50 price range, but wines from the two regions are considered to differ in character. There was a price promotion of about 17% off regular prices, though the discount was not heavily emphasized (the example in Figure 2 is a close representation). One wine was offered to customers in each condition, with everyone within a condition receiving the same offer. It is not known if any customers receiving the offers had previously purchased the wines featured, but it is unlikely to affect many recipients, as the retailer's distinct products number in the hundreds for each category.
The experimental sample includes customers with varying historical purchasing profiles. The regression sample was limited to customers who opted in to receive promotional emails, purchased at least $400 of French or Italian wines within the past 12 months, and paid average prices below $100 per bottle. The test sample, identified as primarily French (FR) wine buyers, were randomly assigned to the targeted condition (FR offer) or non-targeted condition (US offer). Customers who historically bought Italian wines were used as the control sample, and were also randomly assigned to receive one of the offers. These Italian (IT) wine buyers serve as a non-targeted control group, so the effect of targeting will be estimated as an interaction between customer type and the corresponding offer type.
The advantage of comparing the French buyers to the Italian buyers is that it controls for aspects of French wine or the French wine offer that encourage customer search. For example, though an effort was made to design similar offers, the copy for the French offer was longer (568 words to 462 for the California offer), and thus may have been more likely to include content that sparks additional search. The design of this experiment naturally leads to a difference-indifferences estimator, which will isolate the targeting effect from the baseline effects of the offers and from the selection effects arising from the composition of the test and control groups.
The combined sample included relatively few customers (86 customers) identified as primarily US wine buyers. Customers who historically purchased mostly US wines were excluded from the analysis to avoid concerns about the direction of the experimental treatment. For the remaining customers, there is a sense in which the test sample (French buying) customers assigned to receive the French offer were more targeted than those who received the California offer. Table 4 shows several pre-test measures for the experimental sample. The purchasing statistics are from the 12-month histories used to identify the test and control groups. By design, the French buyers purchased far more French wine in the previous 12 months. The French and
Italian customers differed only slightly on 12 month US purchasing. The French customers have a tendency to buy slightly more expensive wine, so it will be important to check that this does not affect the results. The two groups were also similar on measures of website behavior in the week prior to the experiment; of particular importance is overall search activity as measured by "Browse/Search Views." There was no difference in the purchasing rate between the two groups.
These comparisons support the assumption that a difference in response for the two groups is attributable to the difference in their preference for French wine.
Finally, roughly half of each group was assigned to receive each of the two offers. No pretest Table 1 ).
Results
Response to the Targeted Offer
The offers were delivered by email, all at the same time, and were not otherwise featured on the website. A web beacon, which is a snippet of code embedded in each email specific to each email address, is used by the retailer to track email opening statistics. The French email subject line highlighted the region (the appellation of the wine), whereas the US email header referred to a well-known wine critic. The opening rate of roughly 31% did not significantly differ across conditions (see Figure 3 ). This minor difference could have caused a selection effect in opening, or changed the expectations of the two groups in different ways. However, for a difference at the email header stage to affect the results, it would have to account for an interaction between the customer types.
Recipients could respond by replying to the email, calling customer service, or clicking through to the retailer's website, which would bring them to a landing page specific to the offer. The majority of the activity related to the retailer's typical email offer occurs within the two days following the mailing, so the analysis of browsing behavior is limited to a three day window following the mailing. The rate at which customers visited the retailer's website during this Figure 4 . While the French offer resulted in a marginally higher visit rate for the control group (Italian buyers), the interaction between group and offer type was not significant. However, the differences in visiting rates leave open the possibility that differences in the incidence of search could affect total search activity; this possibility is investigated using a more parametric approach later in this section.
Intuitively, targeted offers matched to a customer's transaction history should result in higher interest in the offer. First, we confirm that targeted emails did result in more interest for the offered product. "Test Offer Views" denotes the number of feature page views for the offer's landing page. As the web address for the landing page was only available through the experimental emails, this provides a clean estimate of interest in the email offer. The first independent variable is the customer group, which can be the targeted test group ("FR Buyer"= 1) and non-targeted control group. The second variable is the offer they received, treatment ("FR Offer"= 1) and non-targeted control. The parameter of interest, the interaction of "FR Buyer" and "FR Offer," captures the effect of targeting while controlling for group and offer averages. The positive coefficient for this interaction for "Test Offer Views" (first column of Table 5 , with raw averages depicted in Figure 5 ) indicates that the targeting did result in more page views for the landing page. This confirms that the targeting manipulation generated higher interest in the offered item, and increased evaluation of the offer.
Targeting also generated a higher rate of purchasing for the offer, with the test group seeing an increased rate of purchasing for the targeted offer, relative to the control group (second column Table 5 , with raw averages depicted in Figure 6 ). In addition, 0.6% of customers purchased products unrelated to the offer, but there were no significant differences across groups. 1
The Effect of Targeting on Search
Next, we estimate the effect of a targeted offer on customer search activity. The negative interaction coefficient for browse/search views in Table 5 (with raw averages depicted in Figure   7 ) indicates that targeting resulted in sharply lower search activity. The difference between the two groups' responses is striking; these were comparable groups of customers on attributes other than their regional preference in wine, they were sent the same emails, and both had access to 1 There was an offsetting pattern for purchases of unadvertised products, as control group customers receiving the French wine offer purchased slightly more than the test group. Directionally, this is consistent with a speculative account where reduced search following targeted offers reduces purchasing of other items, but the differences were too small to draw inferences. Note: Sample includes customers who bought $400 of either French or Italian wine (N = 2, 077). Controls in second set of regressions included standardized amount spent, bottles purchased, and average price paid for previous 12 months computed for all categories and for US wine only (6 variables), interacted with FR Offer, FR Buyer, and FR Offer × FR Buyer (18 interaction terms). Control coefficients reported in Electronic Companion, Tables 2 and 3) the same retail website. The control group actually searched far more after receiving the French offer than the US offer. 2 In contrast, the test group searched 91% less after receiving the targeted French offer.
As noted earlier, the test and control samples differed in their historical average prices paid per bottle, which could be correlated with their response to targeting. To explore this possibility, control variables based on 12-month customer histories were included in the regressions, and 
Robustness to Unobserved Factors
While the regressions above control for observed historical behaviors, there could also be unobserved factors that systematically differ between the groups. First, the groups could have responded differently to the email subject lines, resulting in different rates of exposure to the experimental emails; the groups did show slightly different rates of email opening (Figure 3 ). The email subject lines were not intended to differ in a way that would generate targeting effects; the goal was for the information contained in the emails to drive the results. To check that email opening propensity did not drive the results, regression estimates conditional on opening the email are reported in Table 6 . While this analysis cannot rule out an email opening selection effect, the rate of opening does not change the pattern of results. Other differences between the test and control groups could also have been a factor. For example, French buyers may have narrower preferences, and are thus less interested in exploring other products. This would result in a flatter search response to targeting relative to the control group (Italian buyers), roughly consistent with the observed pattern in Figure 7 ; Italian buyers searched much more after receiving the French offer relative to the control offer. To make sure the behavior of the control group was not driving the results, a secondary analysis was performed using only French wine buyers. Table 7 shows the response for the sample of French wine buyers split approximately by the median 12-month expenditure on French wine. This resulted in customers who spent from $400 to $1,100 (the 'low' group) and customers who spent over $1,100 (the 'high' group). The table shows the averages for each group, on each measure, to facilitate a comparison of all three measures together (the levels correspond to the levels depicted in Figures 5, 6 , and 7, and the differences computed in the rightmost column correspond to the coefficient for the interaction term in the regressions, using the median split to define the groups).
Both groups show a slight increase in test offer views in the treatment condition, with no difference in response between the two groups, suggesting they were both interested enough to evaluate the offer. However, only the high group shows an increase in purchasing for the targeted offer. This suggests that the high group placed higher average valuations on the targeted offer than the low group (relative to the non-targeted offer, relative to their outside option).
Correspondingly, the high group should have a lower continuation value for additional search, so they should show lower search activity after receiving a targeted offer. Confirming this prediction, the interaction for browse/search views is negative, indicating that the higher valuations are associated with a larger drop in search activity. Notably, the high group searches more than the low group when receiving the non-targeted offer, so the interaction is not simply due to a high cost of time for the high group.
These estimates support the central hypothesis: targeted offers lower subsequent customer search. Finally, repeating the analysis using a median split on historical Italian purchasing (for customers who bought over $400 of Italian wine) did not result in significant interactions on any of the three measures.
In addition to these alternative analyses, a replication was performed using a field experiment conducted by a different retailer. The findings provide reassurance that the effect is not specific to the wine retailer. As the replication does not provide additional substantive findings, the details are reported in the Electronic Companion.
Initiation and Rate of Search
The decrease in the overall amount of search could be because targeted customers are less likely to begin searching, or because they do not search as much once they have initiated a session. While not providing a strong test, this distinction can help differentiate between different explanations for the reduction in search. Recall that customers making inferences based on targeted ads should be less likely to initiate search, because it changes their expectations about the available options. If targeted ads lower the continuation value of search by revealing a high value option, they should lower customers' rate of search at every stage. As a separate motivation for this analysis, the distribution of search activity is noticeably skewed, with a spike at zero. While the linear specifications used above are fairly robust, a more parametric specification can both improve precision and estimate meaningful parameters.
Overall search was decomposed into the rate of visiting the website and the amount of search conditional on initiating search. A zero-inflated Poisson (ZIP) model was used to jointly estimate the effect of targeting on the initiation of search, and the rate of search conditional on initiating search. This approach uses a binary choice model to estimate the probability that a customer is in a class of 'non-searchers' who do not initiate search. Linear estimates using the rate of visiting the website as a dependent measure are included for comparison.
The parameter estimates of the model are reported in Table 8 and the predicted rates of search are reported in Table 9 . A probit specification for the non-searcher class and a zero-inflated negative binomial specification (to account for over-dispersion) did not change the results. The differences in the visiting rate following the targeted offer are negative, but not significant, which does not support the prediction that a targeted offer reduces search by reducing the initiation of search. In contrast, the Poisson equation finds that the targeted offer resulted in a lower rate of search by customers who initiated search. Table 9 presents the predicted values of the Poisson parameter (equivalent to the expected number of search related page views) for each experimental cell, with the last row and last column showing the differences across groups. 3 Since there were no effects on the initiation of search, the pattern for the predicted rate of search reported in Table Table 8 9 is indistinguishable from the observed rate of search conditional on searching. Furthermore, the rate of search bears close similarity to the observed pattern for the overall average amount of search, as depicted in Figure 7 .
This analysis is consistent with the prediction that receiving an attractive offer lowers the continuation value of additional search, because targeting lowers the rate of search in this second stage. It also shows that the main result is unaffected by accounting for differences in search incidence. Because there was no corresponding effect on the incidence of search, we do not find evidence that customer inferences about the options available are contributing to the reduction in search.
Discussion
Generalizability and Limitations
Consistent with the primary hypothesis, the field experiment indicates that customers receiving targeted offers are less likely to search for alternative products. In the test, customers receiving the targeted offer reduced their search by 91% relative to a control offer; while the effect size may turn out to be quite different for other retailers and under other circumstances, it was shown to be quite large in a fairly typical email campaign. A secondary analysis indicates that this is because targeting reduces the continuation value of search, rather than by reducing the incidence of search; however, the experiment cannot perfectly differentiate between mechanisms, which could warrant further investigation. Although these findings are specific to this retailer and its customers, the main finding was replicated with another retailer. The study focuses on a category where we expect some degree of variety-seeking and multi-unit demand, so that even experienced customers often need to search.
These findings may extend to offline marketing, but as noted earlier, the higher fixed costs in offline settings may have an offsetting effect. For example, retailers routinely use promotions to attract customers in the hopes that they will also consider other products; in some cases, they may even price signpost items at a loss (Lal and Matutes 1994) . Empirical studies suggest that promotions do increase store traffic, although they do not always increase net profits (Gijsbrechts, Campo, and Goossens 2003) . An offline targeted offer could be seen as a more effective way of generating foot traffic, but in fact it may not result in the desired spillovers. For example, customers who buy a lot of children's apparel receiving a targeted promotion may visit that department and quickly decide if there is anything they need. A promotion highlighting an unfrequented (by the customer) part of the store, like electronics or gardening, may result in fewer visits, yet it may produce more exploration of unadvertised products.
Another important feature of this study is that the focus is on targeting with the objective of increasing sales. Retailers can also use alternative targeting tactics, such as targeted crossselling, that may increase search instead. In principle, however, the mechanism described should generalize to other situations where the targeting objective and search objective are closely aligned. For example, a content website using email click-through histories to target emails for improved click-through rates (as in Ansari and Mela 2003) might similarly reduce users' tendency to browse for alternative content, because the user has already been provided with an attractive option.
Finally, the long-run effects are unknown, and are likely to vary over different domains and time horizons. Consumers may make adjustments to their own information search activity.
Consistently narrowly targeted promotions could condition customers to actively search even less over time. Alternatively, customers could compensate by searching more on other occasions (such as spontaneous visits to retail sites, not prompted by promotional activity).
The Consequences of Decreased Search
While this study has focused on the effect of targeting on search, it is important to consider the downstream effects of decreased search. Targeting may appear to increase sales while saving time for customers. However, reduced search can result in missed opportunities for both retailer and customer, and has the potential to affect a variety of outcomes.
Targeting could magnify preexisting customer tendencies to search less than optimally. Search theory suggests that 'risky options with high uncertainty should be evaluated first. However, experiments on search have shown that customers are unlikely to look many steps ahead when searching, and underexplore riskier options (Gabaix, Laibson, Moloche, and Weinberg 2006) .
Experiments also find that people usually search too little compared to normative models, even when incremental search costs are low (Zwick, Rapoport, Lo, and Muthukrishnan 2003) . Studies of online search behavior confirm the tendency for the amount of search to be surprisingly limited, despite the relative ease of shopping online (Johnson, Moe, Fader, Bellman, and Lohse 2004) .
Also, due to limited bandwidth of marketing communications, sellers might prefer that customers search for more information on their own (Mayzlin and Shin 2011) . Heavy reliance on targeted advertising could be leading customers away from optimal search patterns for both the customers and the sellers.
If customer search affects purchasing breadth, it can affect the long-term value of the relationship between a buyer and seller, as cross-buying has been associated with higher customer lifetime value (Reinartz and Kumar 2003) . Since customers seeking information on products also learn about their shopping environment, "cognitive lock-in" can increase loyalty as customers develop affinity for a website, effectively creating switching costs for the customer (Johnson, Bellman, and Lohse 2003) . As a customer becomes accustomed to purchasing a wider assortment of products from a familiar and trusted website, the retailer can gain an advantage in selling to that customer in the future. In addition to customer-level outcomes, shifts in customer search activity could affect market outcomes. The literature on search and online commerce has explored how the accessibility of price and product information affect markets (Bakos 1997) . Researchers have investigated the persistence of price dispersion despite lowered search costs and offered explanations for this dispersion (Brynjolfsson and Smith 2000) . Search for quality information could also affect price sensitivity by increasing or decreasing differentiation between sellers (Lynch Jr. and Ariely 2000) .
Thus, widespread use of targeted marketing could affect competition by reducing search activity.
Customer search can also affect sales diversity. Brynjolfsson, Hu, and Simester (2011) found that lower search costs can increase sales of niche products, as search tools allow customers to search more efficiently. Hosanagar, Fleder, Lee, and Buja (2014) found that recommender systems can theoretically lower aggregate sales diversity, even while increasing individual-level diversity, though they do not consider how recommendations might interact with customer search.
Shorter search is not necessarily optimal search, and can result in missed opportunities by customers. In addition, search activity can have effects on markets, ranging from strategic effects on price competition to effects on sales diversity. While this study focused on the direct effect of targeting on search activity, further investigation may reveal wide-ranging consequences on outcomes such as cross-selling and customer retention.
Conclusions
This study finds that targeted offers result in more interest in the products being promoted, but it also lowered the rate of customer search. Consistent with search theory, targeting customers with high value offers reduces their rate of search, resulting in less exposure to other products. Table 5 ). To confirm the results of the wine study, this section reports on a similar test run with the cooperation of an online beer retailer. This market shares some features with wine retailing, in that we intuitively expect consumers to exhibit multi-unit demand and some degree of variety-seeking, which should provide the right conditions to observe the same phenomenon. Thus, on one hand this study provides an additional layer of robustness, but on the other it does not generalize the findings to a vastly different context.
Replication Study
The test consisted of a limited-time promotion, in which a featured beer was deeply discounted for several hours. All of the site's users were randomly assigned to one of three conditions. One third of the users received an email notification of the sale at the beginning of the sale period. One third of the users received a teaser email the day before the sale, in addition to the offer itself. One third of the users functioned as a holdout group. An important difference from the first study was that the retailer was a relatively new company, and perhaps the users had not been conditioned to wait for targeted email offers as a strategy to reduce their own ongoing search costs.
For the same reason, a limitation relative to the wine study is that the pool of active users was small. For this analysis, the customers who had previously purchased the brewer's products through the website were the targeted group, labeled "Bought Brewer" (67 users), and the other customers who had previously purchased through the site served as the non-targeted control group (684 users).
These customers serve as a non-targeted control group, as the effect of targeting is an interaction between customer type ("Bought Brewer") and inclusion in the promotional mailing ("Offer"). Other users who registered for the site, but had not previously made a purchase, were also included in the test (18, 220 users), and these users provide relatively precise baseline response estimates.
The results are reported in Table 4 . The outcome of interest is "Browse/ Search Views," which is the subset of page views that includes browsing the selection of products, viewing search results, and viewing product pages, but excludes the landing page for the offer, the product page for the offer, and ordering pages. The negative interaction coefficient indicates that targeting resulted in lower search activity, which corroborates the results of the wine study. "Test Item Views," the page views related to item on offer, was not significantly different for the targeted group; this may reflect satiation by these customers.
